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(54] Digital algnal proeasslng 



(57] An MPEQ vidBO decodar (4) and MPECl audio 
dsooder (5) rMpectlvsly decode MPEQ video data and 
MPEQ audio dala eepareied by e demultiplaxar (2). A 
digital Interrece (11) senda and recolvas MPEG video 
data. MPEG audio data and supplementary data be- 
twBfln thedamuiliplaxsr {2) and extarnal devbes. Tha 
d\^M inierface (f 1 ) delecie a flag Indicating a disconll- 
n ulty In a prog ram 1 rom an I np ut sig naL an d a m Icrocom- 
puter (9) perlbrms control so as to Inltlalizo buffer mom- 
orle€ C3»4a.5a}, 



Whanlhfl n^icrocDmpu1ar(g)d8lacladata indicating 
a racording atsrt poailion and racordtng and position in 
playhack data aent by the demultiplexer (2), thia la no- 
tined to the digital Interface (11). The digllal InterlaM 
[f 1 ) generates a discontinuity flag idenlifying a program 
change in a header of an asynchronous packet inio 
Which video data from the demultlplescer (2] le Input. 

Thua data nr^ey ba added ahowln^ a program 
change when a plurality of digital broadcast programe 
are p layed back on a d ig ita I VTR J np ut to a d ig ita I b road- 
caat receive r/dsmodulalor and decoded. 
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Dotorlptlon 

This invanlion relata& to digitsi signal procassing 
and playback, and In particular to a davtca which ra- 
celvee and deoodM digital broadcaats^for exampla per- . s 
forming proceMing when undacodad videodalaand au- 
dio data are input Irom an axtornal racording^playback 
davica. 

Tha Invantlon alao ralataa to adavlca whbh racorda 
and playa back video elgnale and audio elgnala coded 
u^ing a high performance technique euch as lhal of 
MPEQ (Moving Pidura Imaga Coding Experts Group). 

In nacant years, in tha U.S. A and Europa, syslams 
hava b aoome ga n aralizad wh ara h Igh pa rlonnan c a cod- 
ing techniques such as those developed by MPEG 
(Moving Picture Image Coding Export CSroup] are ap- 
plisd to the coding of vidao signals and audio signals, 
which arathentrananr^lttad via a t^mniunlcallona aeiel- 
lltd and dacodad on ihe raca Iving alda. 

I n thaaa ayaiame. a epac la i rece Iver/de mod u lator la so 
required on the receiving eide. ThiB receiver comprises 
a pari swhich sslscts a transpoii stream corrssponding 
to a dealred channel Irom a iranaport dtrearn In which 
the daia from a plurallly of channela la multiplexed, a 
part which eoparatee deelred program video and audio 
data Irom tho de&ired channel transport si ream, and a 
part which dacodasthe aaparatad vidao and audio dais. 

In thdsd eyatenna, to make It poaelble lor ihe receiv- 
er/decoder to receive the desired channel transport 
stream and separate th^ desired program video and au- 9^ 
dio daia. PSI (Program Specific Information), EPG 
(Elactronic Program Quids} or SI (S arvic a Informal bn) 
la added to the multiplexed traneporl atnaan^. 

Video tape recordere (referred to hersarter as 
DVQR) which encode video and audio cignale before 3^ 
recording or playing them back^ hsvs besn propoced. 
The concept has also baan proposed of recording/|3 lay- 
ing backlhle dig Hal broadcaal viddo data and audio date 
on such a DVCR without decoding ihem ('Digital Video 
Reader. illu&t."> pp. f 40-1 52. Ohm Co. > 25 August 1985> <^ 
ed. by Yuklo Kubota}. 

A dig Ita I a Ig n al proc aaaor acco rd In g to an asp act of 
this Invanlicn la chanacterlzed In comprlelng firsi means 
for selecting a transport stream corresponding to any 
chann el from a transport st ream contain ing a pi ura 11 ty of 
mu It! pi aocad chsnn s!S| secon d maana f o r ssperHt ing v id- 
60 data and audio data In any deal red program Irom this 
transport stream by referring to eupplementary data in 
the selected Iransport stream. Ihird means for decoding 
the separated video and audio da1a> fourth means for 
sending vidao da1a» audio dais and eupplemantsry data 
from external davlcee lo ihe second means, and detecl- 
Ing data Indicating a program diaoonllnulty. and fiflh 
maana for initializing tha Ihird nneans whan tha fourth 
mean& detects data indloating a program discontinuity. « ^ 

A d ig Ita I a ignal p roceesin g method aiccordin g lo an- 
other aspect 04 ihls Invention le characierlzed In ihat, in 
a digital signal processor comprising first means for ae* 



lectlngairanspoit stream corresponding to any channel 
from a transport stream oonlaining a plurality of muhi- 
plaxfid channels, second means for saparnting video 
data and audio data In any daalrad program irom iha 
traneporl stream by referring to aupplementary data In 
the selected transport stream, third means for decoding 
the separated video and audio data, and fourth means 
for sanding video data, audio daia and supplementary 
data from extarnal davlcea lo tha second maana^ and 
detecting daia Indicating a program diseomlnutty. the 
third means is initialized when Ihe fourth means detscis 
data indicating a program disconlinuily 

Preferably, the Ihird means \s initialized whan the 
foufth means datacia data Indicating a program discon- 
tinuity. 

A digital signal recording^playback device aocord- 
ing lo a further aspecl of thi^ invention comprises first 
maena for Inputtlng/oul putting a digital algnai coded by 
a pradatarmlnad coding schema , ascend means for re- 
cording aald digital signal transmitted by said first meane 
ina record ing medium, third meane for reproducing said 
digital signal recorded on said recording medium, and 
fourth meai^sf or detecting a program change In said dig- 
ital signal played back by eald third means, and Is char- 
acterized in that said fourth means adde a first identlly- 
ing data to the digital signal output by said first means 
when a program change is detected. 

A d Ig Ita I a Ignal playback method accordi ng to a et 11 1 
further asp act of this Invention Is characierlzed In that e 
first identifying data ie added to this digital signal when 
a program in a playback digital signal changes, when a 
digital signal coded by a predate rmined coding scheme 
la played back from a recoitling medium and output to 
an external device. 

A second identifying signal may further be added 
during speed change playback. 

Preferably^ a fourth means adds the first identifying 
data to the digital signal output by the firat means when 
a program change In a digital signal played back by ihe 
third means is delected. 

AcDording lo a preferred embodiment ol Ihie inven- 
tion, decoding of video data and audio data can be per- 
formed napldiy when a program Input from an exiemal 
device Is changed. 

Also» decoding can be rapidly perfonned when 
1h era is a program changa when play baok data la input 
to and decoded by the receive r/demodu lator. Further, 
when the ouput from speed change playback Is input 
to the receiver/demodulator, breaks In Ihe decoded vid- 
eo data and audio data output can be avoided. 

It ie therefore pose ib la to perform rapid decoding of 
video date and audio data In a receiver/demodulator If 
there Is a program Changs when a DVCR ol the afore- 
said typa continuously plays back a plurality of digital 
broadcast programs, and this data i& then input to such 
a reoelver/tiemodu lator. 

The Invention will now bs described by way of ex- 
ample with reference to ihe accompanying drawings. 
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throughout which llhs perta are rol&rrdd to by llkd refer- 
WQQ% and in which: 

Fig. 1 1d a block diagram ehowtng lha cort&tructlon 
or a digital signal proceseor to which an embodl- 
mont of this invention is applied; 
Fig. 2 i« a diagram showing an axampio of atranc- 
porl sir&am corresponding 1o one channel; 
Fig. 3 la a diagram ahowing an axampla of a trana- 
pon diroam Input to a domuttlpl^xor and tho con- 
tents of a PAT and PMT in the transpoM slream; 
Fig. 4 is s diagram showing an aocsmpla of the tn- 
tamal construction of a bullar mamory in Fig. 1; 
Fig. 6 la a diagram ahowlng the procaasing flow In 
a microcomputer when the outpui o1 (he demultl- 
pl exer is sent 1c a MP EG v ideo decode r an d MPEG 
audio decodar; 

Fig. 6 la a dlagrarm ahouvlng tha tonrtat of an aayn- 
chr^noua paclcat; 

Fig. 7 le a diagram ahcwlng a GIF header when a 
tag takes the valu^QlQi 

Fig. B is a d isg ram showing en examp Is of bsb ig nin g 
a FMTT (fomiat lype] In a CIP header; 
Fig. 9 la a flowchart ahowlng tho proceeeing per- 
formed by a mIcrDcomputer whon there Is an exter- 
nal input; 

Fig. 10 is s block diagram showing ih a construction 
of a DVCR to which thia invention may bd applied; 
Fig. t1 le a diagram ahowlng one track of data out- 
put b/ the error correction code adding circuit of Fig. 
10; and 

Fig. 12 is a diagram showing flags in a DVCH to 
which ihia liwentlon may ba applied. 

Fig. 1 i« a block diagram showing Ihe construction 
of a digital sigr^ai processor to which an ambodtmsnt of 
this invsntion is applied . This digital signal procasscr is 
referred toaa an IRD (integnated Receiver Decoder). 

Thia digital signal proceaeor comprleee a front end 
1 which inpute an RF signal sent from a down converler. 
not shown, and ssiects a transport stream corrflspond- 
Ing to a ddsirad channel, a demultlplfiKer 2 which aepa- 
ratee de&lred prognam MPEG video data, MPEG audio 
data and supplementary data selected by the front end 
l.anda bufler memory 3 which temporarily stores data 
input and oulpul through tha dsmultipiaxar 2. 

ThIa digital algnal proceesor funher compriaea an 
MPEG video decoder 4 which decodes video dsia sep- 
arated by the dennu hip lexer 2, an MPEG audb decoder 
5 which decodes audio data separated by the demulti- 
pieocer 2, an NTSC ancodar 3 which con varts video sig- 
nala decoded Isy the MPEG video decoder 4 into video 
signals In the NTSC format, a D/A convener 7 which 
converts the output of tha NTSC encoder fi into an an- 
alog formats and a D/A converter 8 which converts Ihe 
output d Ihs MPEG audio dsccdsr 6 into an analog for- 
mal . The M P E Q vid eo decode r 4 la provided with a buff- 
er memory 4a which temporarily siores video data, and 



Ihe MPEGi audio decoder S ia pnsvldad with a buffer 
memory $a which temporarily stores audio data. 

This dig Hal signal procsssorf urthar comprises a ml- 
crooompuiar 9 which controla the over a II opa nation of 

€ Ihe proceesor, a control panel 10. andadlglial interlace 
11 which transmits MPEG video data. MPEQ audiodata 
and s u ppl em entary data 6 eparated by 1h e d em u II ip lexe r 
2 to axtamal davicBS, or transmits MPEG vidsD dala, 
MPEG audio dela and supplementary data received 

10 from exiernal devlcee to the da mult ip! exer 2. 

The front end 1 comprises a luner. QPSK demodu- 
lator and error correction circuil, selects a desired chan- 
nal transport streamspacifiadbya userfromlha contra I 
panel 10 from atranaport atream containing a plurallly 
of multiplexed channels, performs OPSK demodulallon, 
and psrfomns error detection/correction. 

Fig. 2 shows an examp la of a transport stream cor- 
raapondlnQ to ona channel. Aa &hown h thl$ figure, a 
plunallty of prog name (denoted herein by program noe. 

so 1 to 3) are multiplexed In this transport stream. Herein, 
the term program refers to a hypoiheticai broadcast 
channel. In Ihe CGntoxt of currerl broadcasiing in Japan^ 
ihia correaponda for example toaervlces 6uch aa NIHK 
satellite channele 1 and 2. 

ss The data for each program la grouped In pBokete of 
a predelenmined length (t6a byles} which each have a 
h asdar at th ai r bag in n in g. P I D (Pac kat I da nt if icai ion ] da- 
ta la aaalgned to the header to idenltfy the data. 

Pacl(e1a containing supplementary dale from the 

3^ transporl stream oor respon d ing to the desired cha nne I 
selected l>y the front end 1 are provisionally written in 
Ihe buffer mamory 3 via the damuMlplaxar 2. 
Subaequently, MPEG video data and MPEG audio dale 
In a desired program are identified and sspBrated. the 

95 video data being sent to the MPEG video decoder 4> 
and lha audio data being sent to the MPEG audio de- 
coder 5. In Pig. 2» video dala and audio data in a program 
2 are aepa rated. 

When this eeparatlon la performed, tha PID [packet 

^0 ID) assigned lo the packets is examined, and when Ihe 
PID idantifieavidsodataandaudiodatain adaelrad pro- 
gram, Ihe dale are sent respecllvely to the MPEG video 
deooder 4 and MPEG audio decoder & In Pig, 2, the 
PID asBlgned to video data for program no. 2 Is 
andthe PID assigned to audio data for program no. 2 is 
'yy". Tha method ampioyad in Ihia digital signal proces- 
sor for aatabllshlng ihe correapondence relailon be- 
tween program nos. and PID will be described hereafter. 
The video data seni to the MPEC video decoder 4 

fio is stored in the buffer memory 4a» and is read and de- 
codad whan cornvanianl Decoded video data ieconvart- 
ed to Ihe NTSC algnal eyatem by the NTSC converter 
d» and after conversion to analog video date ivy the D/A 
ccnvartar 7, it is supplied to an extarnal monitor, not 
shown. Audio data sent to the MPEC audio decoder 5 
is atonad in tha buff a r m&mory 5a» and is read and da- 
coded when convenient. After decoded audio date Is 
converted to analog audio data by tha D/A converter 
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It Id suppllQd to the dpdsker of thd monitor, not dhown. 

In thi« way> digil^l broadoaet video signals eind au- 
dio signals are racaiv«d, decoded and displayad on a 
monitor. 

Next, iho eupplementary data will be described. Ab 
mentioned heretofore. P81 (Program Specific Informa- 
tion}. EPO (Eloctronic Program Guide} or SI (Service In- 
formation} ia added lothe muttiplaxad bit stream. PSI 
which I& apdclfldd by MPEQ, and SI which Is apaclfled 
by DVB (DIgliel Video BroadcaGtlng) used In Europe, will 
now be described. 

(1) PAT (Program Association Table) 



(7) EIT (Event Inlormallon Teble} 

Tha PID is DQ12. The main condenta are eveni ID'a, 
ihdir starting tlmd» broadcsfltlng llmd and program dd- 
^ tails. Transport stream ID'e end service ID'S are gh/en 
for each eve nt I D . An event refers 1o» f or examp le , ' N ews 
at 7 a.m. (December 1)". 

(6) Time and Dale Table 

JO 

The PID is 0010. The main conlent is information 
about world standard 1!ma. The prDcsssor'a inlsrnal 
clock, not shown, is set using this TDT. 



This table le specified by MPEG. The PID (packet rst (Running Status Ibbio) 

ID) is 0. The main contents of the table are PID o1 NIT 

and PID o1 PMT describad haraafter. Tha PID is 0013. The main conlent is information 

about parfoimlng eventa, Le. Inlormetlon bafore an 

(2) PWrr (Pfoeram Map Table) event starte^ during Its eMecutlon and aflar It haa been 

5^ completed. 

This table is specified by MPEG. The PID is deter- Next, a description will be given of how the micKi- 

mlnsd by tha PATmantionadabova. Tha table gives 1h a cGmputar 9 In this digilal signal processor, prDcassss 
eorreapondence beiwsen program numbers and PID, PSI end SI mentlcned above, 
and the PI D of ECM (ecrambled data appended to pro^ First. In the digital elgnai proceesor. constanis and 

grams). other parameisrs are eel combining the various nstworlc 

systems. This information is written to the network infor- 

(3) CAT (Conditional Access TabI 9) matbn table which therslore gives modulation 

echemes, frequencies, bit rates and enror correction 
This table Is epsctfled by MPEG. The PID le 1. The methods tor traneportet reams. Atler ee11lng.thlB data le 
main contents of the table are EMI^ (scrambled infor- so stored in an EEPROIM. nol shown, olthe microcomputer 
malion for cuslomers}. 9. 

Next, everrts are searched from lha EIT In the EIT, 

(4) NIT (Network Information Table) a unique event ID Is eeslgned to each broadcasting 

event, program namee and cent ante are written together 
The PID isOOTO. The main contents ofthetableare a* with theirstart times, and transportstream ID'sandserv- 
natwork names (satallrte namee^ ground wave transmit- ice ID'b are writtanfor each event The transporl stream 
ters, etc.), and modulating achamas or frsquenciss ra- ID is identified from the EIT, the digital signal processor 
lated to transport etreame (physical channels). la set using transport stream constants obtained from 

The foliowlng tablee are speclfled by DVB. the NIT. and the transport etream correepondlngtothe 

40 desired channel is thereby selected. 

(5) BAT (Bouquet Association Table) The above is the proDassing parformad when b 

tnansport streairkforadealredchannel le selected In the 
ThePIDIeOOH.Themalnoonienlsofthetableare front end l. Next, the processing performed by the ml- 
nam es of bouquets (program providers) and destination crooomputer 9 when the output of the demultiplexer 2 Is 
countries, service details of transport streams (physical <s sent to the MPEG video decoder 4 and MPEG audio 
channels) and CASS (Conditional Acobbs Service Sye- deooder 6» will ba described, 
tem) methods. Fig. Sahows an example of a transport stream Input 

to the demultiplexer 2. and the content of the PAT and 

(6) SDT (Sewlcs Description T^bie) PMT In the traneport stream. Fig. 4 shows the Internal 

6f construction ol the buffer memory 3. Fig. 5 shows the 
Tha PID is 0OT1 . The main contents are related to flow of this proceeetng. Thefollowing dascription rafere 
traneportsti^ame (physical channels], and sen/Ice ID'S totheceee where prcgnamno. 1 le selected 
contained therein, and the names of bouquets. Herein, First, In a step S1 of Fig. 5. the output of the f n5nt 

thasarvicfl ID'^are broadcasting channels such as NHK end 1 Is writtsn to tha buffer mamory 3 via tha demulti- 
satellite 1 and NHKsateiiite 2. This Is therefore the same piexerS. In ths buffer memory 3, storage areas 3A-3C 
ae the program nos. specifiad by MPEG. ara defined for Bach data as ehown in Fig. 4, and the 

differenl typee oi data are written to these areas. 
Next. In a step S2. the PAT Is searched from the 
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dupplemeniary data written to thd supplementary date 
area ^0 o1 the buff e r memciy 3. To perform th i« prwoce- 
ing, the packBt with a PID of Q may b« sflarchad. A PID 
Of the PMTtor eech program (her&Kthe PID for PMTT 
Is 'cc' endihe PIDfor PMT2IB "dd') le written In the PAT 
ae^hown in Fis. 3[2]. 

Next, the packet with a PID o1 "cc' ie searched. In 
thia way, PMT1 corresponding 1o program no. 1 isda- 
tected. MPEG video data, MPE Q aud b data an d 1 h a P I D 
of E CM for prog ram no. 1 a rd written In PMTf.ee shown 
in Fig. 3(9). 

Tharefors, to view ths program no. f , ths packait 
hfiiving a PID of 'aa" is raad from Ihd MPEG video data 
area o1 the buffer memory 3 end aent lo ihe MPEG 
video decoder 4 via the demultiplexer 2, and the packet 
having a PI D of "ab" ie read from the MPEG audio data 
araa SB and sent to tha MPEQ sudio decoder 5 via Ihs 
damultlplexer2. Data without haadara \3 iranamltied In 
thie procaftd as shown In Fig. 2. Scrambling la also de- 
coded ueing ECM Information wrlnen In the packet with 
a PID of "KX'. 

ToviswthB program no. 2^ the packat having a PID 
of "dd" le eearc h ed In tho eame way. I n th Is packet .video 
data, audio dsia end the PID of ECM ere written ae 
ehown In Fig, 3(4). The packet wllh a PI D o1 "ba" Is read 
from the MPEG vicfeodala area 3Aofthe buffer memory 
d and sent to the MPEQ video decoder 4» and the packet 
wllh a PID of "bb" Is reed from the MPEO audio date 
area 3B and aent lo ihe MP EG audio decoder 5. Gcram- 
^Wnq ifi alfio decoded using ECM information written in 
the packet having a PID o1 'zz\ 

The above description refers to the usual proc eas- 
ing perlormed when a traneport stream Inpul from ihe 
from end 1 le decoded. Tlie digital elgnal processor of 
Fig. 1 can also output the MPE@ video data. WPEO au- 
dio data and supplementary data eaparatad by the de- 
multipla(XBr2» to a recording/playback device such aas 
D VCR via the digital Inierface 11. In addition, the proc- 
eeeor can receive MPEG video daia MPEG audio date 
and supplementary data output ^ an external record- 
in^^plBybackdevicaviathe digilal interface 11 » and send 
It to the demultiplexer 2. This proceseing willnow bede- 
ecrlbsd. 

First, the processing of the microcomputer 9 will be 
described where the output of the demultiplexer 2 i£ 
transmitted to external devlGBB Irom the di gits l interf ace 
11 . Ae most of thi s p roceesi ng le the eam e es thai of l he 
ordinary procewlng dewribed above, only the polnie 
which differ will be menHoned here. 

The MPEG video data and MPEG audio data are 
transmitted to the digital interface 11 iogetherwhh paclc- 
eit headers. In other words, when the mlciDComputer 9 
reads from the buffer memory 3. It reads date out tor 
each header, and sende it to the digilal inierface 11 via 
the demultiplexer 2. 

PSi and SI are bIbo sent to the digital interlace 11 
Wllh hsadere. However, PAT ieavee only the PID spec- 
ified by the PMT having the selected program no., and 



eliminates ihe remainder. For example, when program 
no. 1 is«elected. only the PI D for PMT1 C^c" in the case 
of Fig. 3) is left and the remainder are aliminalBd 
The dstaeert lothe digital Iniartacs ll \a tnanamlt- 

& ted 10 external devices. The digital Interface le based on 
for exempt el EE E-T 394, in which case the data is insert- 
ed into asynchronous packets according to iEEE-1394 
before it is output. The asynchronous packets output by 
the digital Inlarfaca 11 are eenit lo an etxternal DVCRor 

JO Ihe like. The daia la then extracted Irom the asynchro- 
nous packets, error correction coding is added in the re- 
cording system and, alter the data is subjected lo chan- 
nei coding, it is recorded. 

Next, Ihe caaa will ba deacribad when data rac^ord- 
ed on a DVCR la played back and input to the digital 
signal processor in the above manner. The external 
DVCR inputs piaytMck data lo an asynchronous packet 
which la output. Thie asynchronous packet la Input to 
lha digital Interface 11. the original MPEG video data, 
MPEG audio data and eupplementary data are extract- 
ed, and these are written to the buffer memory via the 
demultiplexer 2. 

The piooeseing o1 MPEG video data and MPEG au- 
dio data written to ths buffer memory 3 la the ae me ae 
Ihe proceseing of the data In ihe iranaport stream Input 
from thefront end 1 described above. On theotherhand. 
the microcomputer 9 processes PSt and SI written in the 
buffer memory 3 aa described below. 

PAT and PMT are uaed whhout modification. Ae de- 

90 scribed above, when data is output from the digilal sig- 
nal processor to an external DVCPI, only the PID spec- 
ifying a PMT corresponding to a program no. selected 
from the PAT Is left and the remaining data ere e llmlnat- 
ed. hence only the PID epeclfylngtho PMTfora program 

3* no. currently being input i« written on the PAT in Ihe daia 
input Irom Ihe external DVCR. The MPEG video data 
and MFB3 audio data for the program current ty being 
input can therefore be read by examining the PAT lo 
search Che PMT The read MPEG video data and MPEG 

<^ audio data are sent to the MPEG video decoder 4 and 
MPEG audio decoder 6 via the demu hip lexer 2, and are 
th en p roceessd I n lh e eame way as from the f rent e nd 1 . 

Ae regards the EIT, only actual or present date In 
the program wrlnen In ihe PAT are decoded, the remaln- 

4^ der being ignored. Herein, the term actual refers lothe 
traneporl stream in Ihe selected channel, and present 
refers to the fact that ihe selected pn^ram is being 
broadcast. 

As regards RST, only elements related to programs 
^0 written in the PAT are decoded, ths remainder being ig- 
nored. Conceming SDT, only actual elements in pro- 
grams written In the PAT are decoded^ the remainder 
being Ignored. 

NIT is required for setting inthefronl end 1 , however 
fi^ ae it is unnecewary in the demultiplexer 2, it is ignored. 
BAT is also ignored. 

Regarding TDT, when a pleybackslgnaif rom an ex- 
ternal recordlng/lDlaybackdevice is Input, ths TDT In the 
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playback dlgnaUnom the device Indicate the tims when 
viciQ9 recording was porfomn^d and nol the currenMime. 
hancfl this TDT is ignorad. When the input signal Irom 
thd dxt&rnal device Id nol a pleybackelgnal, and ihe TDT 
Indicat&D lh& present lime, the TDT le decoded. In other 
words, the proceuing is different according to whether 
or not the TDT Indicatee the present time. It i» therefore 
convflniant i1 data indicaling whether or not lha TDT 
doaa Indicate the p recant lime, le added to the Input elg- 
nal Irom the external device. Thie avoids setting an In- 
correcl time when the internal clock is reset. 

Tha case will nowbs d ascribed when a plurality of 
programs ara continuously input from an axternal 
DVCR. The mlcr^ocompuier 9 axanfiinea tha PAT to 
eearch the PMfT.end reade MPEG video data and audio 
data in the program currently being input fronn the ex- 
ternal DVCR by examining the PWTT However, when tha 
eocternal DVDR conilnuouely outputs a plurality of pro- 
grams and lha pfogmm la changed over, ihe mbrocom- 
putor 9 exannlnes the PAT to search for the PMT, and 
the MPEG video data and MPEG audio data for the pro^ 
gram that was changed cannot be read. Also as past 
data le u a ed lor ddcodi ng I n th e MPEa viddo decode 1 4 
and MPEG audio decoder 5. correcl decoding cannot 
be performed unieae ihe program data prior to change- 
over which remains in Ihe bufler memories 4a and 5a is 
cisarad. 

LIkewled regarding $1, when a chengd<ivrer Is n^ade 
to a program with a different traneport etream, €1 In Ihe 
buffer memory 3 must also be updated. 

According to this embodiment, therefore, when the 
prog ram p Isyad back by th a D VCR changes , a flag iden- 
tiiying this Is appended to the header of the aeynchro- 
noue packet. Fig. 6 le a diagram showing the fomnal of 
an asynchronous pacKiet. When the 2 bils of a tag field 
ara OTg» a 2 quad let common aaynBhrDnoue packat 
header (referred 1o hereaftaras DIP header) is inserlsd 
at the Qtart o1 ihe date field. The value o1 tag la est to 
01 B to handle real time video and audio signal dale from 
digital video instruments or digital audio instruments. 

Fig. 7 fihowB a CIP header when tag =: OTg. Fig. S 
ehowean example of aeelgning FMT {fonfnattifpe)ln ihe 
CIP header. Aa ahown in Fig. G, OVCRIa epeclfled by 
Fh/IT = OOOODOg and the MPEG signal transfer format is 
specified t>y fOODQI^. According to this embodimerft.a 
discpntinuity flag is assignad to the bit bO d a PDF (For- 
mal Dependenl Field). 

When Ihe traneport streem In the DCVR playback 
signal becomes diecontlnuous, Ihls discontinuity flag Is 
set to a "H (high)' level for a predetermined time (e.g. 1 
second}. Spacificslly, video auxiliary data (VAUXdata) 
Indicating the start position (REC START) and end po- 
sition (REC END) o1 recording are recorded together 
with video data whan video data ara raoordad in Ihe 
DWR. Consequently, the discontinuity flag is set to the 
'M (high}' level when this auxiliary data Is detected dur- 
ing playback. 

According to this embodiment, the aroresaid dis- 



continuity flag le M to the 'H (high)" level when the 
DVCR mode changes from slop (STOP) to playback 
(PB). Hanca, even whan a program is played back from 
the middle, the data In the buffer memorise 4a, 6a can 
s be cleared and St In ihe buffer memory 9 can be updat- 
ed. 

Further according 1o this embodiment, a speed 
change playback flag is appended to tha bit bl of FDF. 
This flag la eat 1o the 'H (high)' leval when tha DVCR 
operating nrade Is Dioworcua/l'evlew. During this speed 
change playback, only MPEG I picture are valid data, 
so the buffer msmory 4a underHows^ and the output of 
lha lUPEG video decoder 4 is cut off until the naxi I pic- 
ture la decoded. Tha conetructlon o1 the digital signal 
*s proceeaor Is therefore s uch thai whe n th Is flag Is detract- 
ed, Ihe I picture which wae last decoded is output from 
Ihe MPEQ vidBD decoder 4 until lha next t ptctura i^ in- 
put. 

Fig. 9 la a flowchart showing the proceseing per- 
tbrmed by th e m icrocomp ute r 9 whe n there le an exte r- 
nal input. 

First, lha microcomputer 9 dalermines whelhar or 
not there le an exiemal Input (etep S11). The determl- 
natbn of whether or not there is an external Input le 
made from the output o1 the front panel f 0. 

Next, 11 is determined whether or nol adiscontinuily 
flag was detected (slep S12). This delermination is 
t»ised on whel he r or not the d Ig Ita 1 1 nte rkce 1 1 detected 
the diecontlnulty flag shown In Fig. 7. When a dleconll- 

30 n uity flag is detected^ the PAT. PMT and 81 in the buffer 
memory 3 are updated, and a command to clear the data 
in the buffer memories 4b» 5b is issued to Ihe MPEGl 
video decoder 4 and h/IPEQ audio decoders {step S1 3}. 
Next, It is determined whether or not a speed 

3^ change playback flag was deled ed (slep 814}. Thisde- 
terminalion^ like that of the step Si 2, Is bssBd on wheth- 
er or not the digilal interface It delacted the apsad 
change playbeckflag ^hown In Fig. 7. When the speed 
change playback flag Is detected, a command le Iseued 

<^ to the MPEG decoder 4 to continue oulpulting the I pic- 
ture which was Iset decoded. 

Fig. G le a diagram showing the format of an asyn- 
chronous packet. When the 2 bita of a lag field ere Ol^, 
a 2 quad lei common asynchronous packst header (re- 

4^ ferred to h e reafte r as CI P h sad er) is Insert ed at the start 
of the data field. Tha value of tag is set to 01^ to handle 
real time video and audb signal data from digital video 
Instrumenis or digital audio Insiruments. Fig. 7 shows a 
CIP header when lag = OI2. Fig. 8 shows an example 

so of assigning FMT (fomnat lype) in the CIP header. 

AcDordingtothis ambodimerTt, FMT = lOOODlgand 
the format of the MPEQ signal transler la apeclfled. 
MPEG data Is input to data blocks eller the CIP header 
shown in Fig. B. 

5^ Fig. 10 is a block diagram showing the construction 
of a DVCR to which this invenlion is sppllad. This DVDR 
has a function for coding, end recording^ laying back, 
analog video aignals. and a function lor recording/play- 
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Ing backMPEG digital digne la. 

First, r^cordingi^layback of analog vid^o signals 
will ba dascribed. 

To record analog viddo dignald, thift DVOR compr la- 
oa an A/D converter 21 which digltlzee video BignBla. a 
data compreMion coding circuit 22 which performB data 
compreesion such ae DQT (Discrete Cosine Transtor- 
mal ion )p quantization and variabia langth ceding on Iha 
output of thd A/D converter 21 » end a Iraming clrcuH 
which tram ee th e outp ut of th e data comp r«elon codi ng 
circuil 22. 

Furthar^ this DVCR comp rises a mutttplaocsr 24 
which combinsstheoulpul of tha Iraming circuit 23 and 
video auxiliary data (VAUX data} genoratad by a signal 
proceeaing rnlcrocompuier 28 described horeaftor, an 
error correction code adding circuit 27 which adds an 
errorcorrsction coda lolhs output of Iha muttiplaK9r24» 
and a channel anbodar 26 which raoorda/rmodulaiaa the 
output of Iha error correction coding tslrcuH 27. 

This DVCR further compfls« a mode proceeeing 
microcomputer 27 which generates video signal TV 
channsis and dsta slgr^ala such as recording date and 
time, etc., ba^dd on user cperallond, and a elgnal 
proceeeing microccmpuisr 2S which generaiee VAUX 
data. eic. baaed on the output of the mode proceeeing 
microcomputer 27. Herein^ VAUX data comprises TV 
channals^ recording data and lime, recording start (REG 
START) poeltlonand recording end (REC END) poeltlon 
on a video tape. 

Fig. 1T 6 hows the format of one tracic of data output 
by the &rroroorrectioncode adding circuit 25. As shown 
in the figura, the vidao data and VAUXdata is organized 
In block unite of 50 bytes. Thie data undergoes record- 
Ing^odulQllon In the channel encoder 26, le amplified 
by a recording amplifier^ not shown^ and is recorded on 
a vid so tape by a magnetic head , not shown . I n an actual 
D VCR» video data, VAUX data, audio data and subcode 
data are time-d tvlded on the track when th ey are record- 
ed. 

The above is a description of the coding and record- 
ing of anal og video input signalB. Next^the reproduction 
of recorded video algnala will be deecrlbed. 

This DVCR eompriees a playback circuit 2g which 
perforna waveform equalisation of data amplified by the 
playback amplifier* not shown, and playback of a data 
clock, a channel decoder 30 which performs recording 
demodulation on data output by the playback circuh 29, 
an error correction circuit 90 which performs error cor- 
recllon on the output of the channel decoder 10, a de- 
multiplexer 22 which separates video data and VAUX 
data from Iha error correction circuit 31 » a deframing cir- 
cuit 23 which separates the frames of thia video data, a 
data compreselon decoding circuh 24 which performs 
proca&sing such a& decoding of variable length codes, 
reverse quantization and reverse DCT on the output of 
the del rami ng circuh 23, and a DM ran verier 36 which 
converts the output of the data compreseton decoding 
circuh 24 to en analog format and converts It to an an- 



alog video signal. The VAUX data aeparated by the de- 
multiplexer 32 is sent to the signal processor microcom- 
puter 28, and sent from hera to tha mode processor mi- 
crooompuiar 27. 

^ Next, recordlng/playback of a coded signal Input 
from an external device, will be described. This DVOR 
has a digital interface 36. This digital interface 30 has 
tha same const ruction as the digital interface 11 in the 
recelvar/demodulalor of Pig. l. IEEE-1394 peckate are 

^0 sent to and received fromihediglta I Interlacelf ot Fig. 
1. 

rvlext, the recording of MPEG data input from the 
digital interlace 36 will be dascribed. This MPEG data 
la Input In eeyrtchronoue packata from the digital Inter- 
t^ce If olthe recelverVdemodulatorof Fig. 1. and trane- 
ferred. 

First, MPEQ data from the asynchronous packets 
In tha digital Interface 35, La. MPEG video date, MPEG 
audio data and aupplementary data ara aapaetad. Tha 
eeperaied date le sent to the multiplexer 24 via a ewttch 
SW1. multiplexed with VAUX data output by the signal 
proce&Eor microcomputer 28, and is ccn verted to the 
format Of Fig. tl by the error correction code adding cir- 
cuit 25. In other worde. MPEG video data. MPEG audio 
dataand supplemaniary dataare all recorded on the vid- 
eo data recording area. The processing after the error 
correct bn coda add ing circuit 25 isthesanie as for the 
aforesaid recording of analog video algnala. 

Next, the processing during playback of MPEG data 

3^ will be described. Up to input of playback data to the 
demultiplexer 32. processing during playback is the 
same as processing during playback of video signals. 
The playback data Input to the demultiplexer 32 Is sep- 
arated at this state Into MPEG data and VAUX data. 

3* MPEG data is sent to the digital interface 56 via the 
switch SW2. VAUX data is sent to tha signal prcceseing 
microcomputer 28. 

in the digital interface 36, headers shown In Fig. 8 
and Fig. 7 are added xo the MPEG data, and output to 

<^ external devices as an asynchronous packet. TTiis asyn- 
chronous packet is input to tha digital interface Tf of the 
receiver/demodulator, the original MPEG video data, 
MPEG audio data and supplementary date ai^ extrect- 
ed» and written lo the buffer memory 3 via the demuhl- 

4^ piexerZ 

The flags described above ara shown in Fig. T2. 
Herein, NP Is normal play data, and TP la triple play da- 
ta. N PI ■ NP2 IndlcBtea that a normal play program has 
changed. 

CI aline 

1 . A digital s ignal processor compr isin g: 

first meane lor selecting a transport stream cor- 
responding to any channel iimi a transport 
stream containing a plurality of multiplexed 
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channdia, 

second mean& for »9parating vtd^o data and 
audio dala in any dasired program from said 
trBusport atream by referring to aupplementary 
data In eald eatectod tranapon ^iraam, 
third nneans for decoding said aeparated video 
and audio data. 

Fourth maan^ tor sending vidao data, audio data 
and auppiemsntsry data from aKtomal devlcds 
to eald second meane. and deieciing deia Indl- 
oating a program diacontinuity. and 
fifth msans for initializing said third mean^ 
wh Bn ^aid f ou rth maans dstacts data i n dicatin g 
aeld program dlacorAl nutty. 

2. A digital aignal processor as definad in claim 1, 
whBrein supplsnriBntary data in said second means 
Id updated when aaldlourth means datectedQla In- 
dicating a program discontlnult/. 

9. Adigital signal procesalngmathod, inadigllalajgnal 
procassor com prising first maans for salacting s 
transport atrdam corrddponding to any channel 
fromatranaport atream containing a plurallt/of mui- 
tlplexad channela. eecond meane for aaparatlng 
video data and audio diata in any desired program 
from said transport stream by rafarring to suppia- 
mdmtary data In aald a elect ad iranaport atream» 
third means for decoding eald eeparaled video and 
audio data, and fourth means for sending video da- 
ta, audio dlata and supplementary data from exter- 
nal davicfls 1o said second masns^ and detacting 
data Indicating a program diacor^inulty, 

aald third meana la Initialized wlien aeld fourth 
mesns delecis data indicating a program disconti- 
nuity. 

4. A digital al gnal recordi r^g^layiaack device comprla- 
Ing; 

firstmaansforinputtingA^utputting adigits) sig- 
nal coded by a predatemilned coding scheme^ 
eecond rrieana for recoiling eald digital aignal 
transmitted by aald first means in a recording 
medium. 

third maans for raproducing aaid digital signal 
recorded on eald reconding medium, and 
fourth meane for detecting a program change 
In said digital signal played back loy eald third 
means, 

wharain said fourth maans adds a first idantily- 
Ing data to the digital aignal output by aald first 
means when a program change la detected. 

A digital signal record ing/piayi^ack device as de- 
finad in claim 4, furthar comprising fillh meana for 
Inputting an operating mode, and adding eecond 
Identifying data lo the digital signal outpui by eald 



firat means whan a apeed change playback mode 
is specified. 

6. Adigltal aignal playback method, wherein firet Iden- 
& tifying data la added to said digital aignal ^en a 

program in said playback digital aignal has 
changed, when a digital signal coded by a prede- 
termined coding schema is played back from a ra- 
conding medium and output to an external device. 

10 

7. Adigltal aignal playback melhod asdefinedin claim 
6» whsrain second identifying dala is lurthsr added 
to said digital signal whan apaed change piaybaclc 
la performed. 
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